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ABSTRACT

Within the reporting period, October 1, 1971, through September 30, 1972, nine

licensees conducted weather modification projects in 12 locations in California.

All projects used silver iodide in various forms as the active agent to increase
precipitation. The Lake Almanor, Santa Clara County, emd Upper Santa Ana River
Projects—inactive during the 1970-71 water year—were reactivated during the

1971-72 season. Monterey County and Yolo Coxinty Projects were begun late in

the season on an emergency basis,
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WEATHER MODIFICATION OPERATIONS

Weather modification operations were conducted in 12 areas of
the State during the 1971-72 water year by nine licensed operators. All
projects used silver iodide in various forms as the active agent to
increase precipitation.

Silver iodide has been listed nominally as the active agent
whenever it was part of the dispersed material. However, when a solution
of silver iodide and sodium iodide in acetone was burned, the active agent
has been considered to have probably been a complex salt of silver iodide
and sodium iodide.

Three projects that were inactive during the 1970-71 season were
reactivated in the 1971-72 season. These were the Lake Almanor Project,
the Santa Clara County Project, and the Upper Santa Ana River Project,

Two projects, Monterey County and Yolo County, were instituted
late in the season on an emergency basis.

Project 1-72-1: UPPER SAN JOAQUIN RIVER BASIN

Licensee: North American Weather Consultants

Client: Southern California Edison Company

Target Area: Drainage area of the upper San Joaquin River and tributary streams

above Southern California Edison Power House No. 3

Purpose: By increasing snowfall, to increase water stored behind reservoirs

used for generation of electrical jKJwer

Active Agent: Silver iodide

Dispersal Ground-based generators burning solution of silver iodide and ammo-

Method: nium iodide in acetone and aircraft seeding using pyrotechnics
that disperse silver iodide smoke when burned

(Continued)
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Project 1-72-1
UPPER SAN JOAQUIN RIVER BASIN (continued)
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Project 1-72-2: SAMTA BARBARA COUMTY

Licensee:

Client:

Target Area;

Purpose:

North American Weather Constiltants

Naval Weapons Center, China Lake

Santa Barbara County

To test operations for modifying precipitation in precipita-
tion bands

Active Agent: Silver iodide

Dispersal Ground-based and aircraft generators burning a solution of
Method: silver iodide and ammonium iodide in acetone

A GENERATOR

Elevation
Hours of Operation

Dec, Jan. Feb. Total

Ground Generator
Casmalia

Aircraft
Total Hours

300 2:30
1;^9
T729"

2:27
2:27

2:30
U:26

Number of storms
Nxunber of days on

which seeded
Agl used (grsuns)

2
2

3,W+.8

1
1

3
3

1,058. U 4,503.2

Rate of dispersal (grams per minute)
Grovind generator: lU.2
Aircraft: Dec. 11.7

Feb. 7.2
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Project 1-72-3: MONTEREY COUNTY PROJECT

Licensee:

Client:

Target Area:

Purpose:

Active
Agent:

North American Weather
Consulteints

Monterey County Flood
Control and Water Con-
servation District

Drainage basins above
Nacimiento and San
Antonio Reservoirs

To increase water supply
behind reservoirs by in-
creasing precipitation

Silver iodide

N

^^ TARGET AREA SOUNOART

A GENERATOR

Dispersal Ground-based generators
Method: burning a solution of

silver iodide and ammon-
ium iodide in acetone

Generators



Project 18-72-1: SAN GABRIEL MOUNTAINS

Licensee:

Client:

Target Area:

Los Angeles County Flood Control District

Same

Southern slopes of the San Gabriel River, Big Tujunga
Creek, and Pacoima Creek drainage basins tributsiry to
the district's reservoirs

Purpose: To increase water supply behind reservoirs by increasing
precipitation

Active Agent: Silver iodide

Dispersal Ground-based generators using a 2^ solution of silver
Method: iodide and ajnmonium iodide in acetone^ producing 10-^^

to 10-^3 nuclei per second (lO-'-^ to 10-^" nuclei per gram
of Agl)

SAN FERNANDO
O
A'

'

MILES

TARGET AREA BOUNDARY
A GENERATOR



Project 18-72-1: SAN GABRIBL MOUNTAINS (Continued)

Generator



Project 21-72-1: UPPER KINGS RIVER BASIN

Licensee:

Client:

Target Area:

PurpxDse

:

Atmospherics Incorporated

Kings River Conservation District

Upper Kings River Basin

To increase the vater supply behind Pine Flat Dam by-

increasing precipitation

Active Agent: Silver iodide

Dispersal Groxind-based generators burned a solution of silver iodide
Method: and ammonium iodide in acetone; pyrotechnics used occasionally

to give a silver iodide smoke ; aircraft operations released
silver iodide smoke by use of pyrotechnic devices.

Surface



Project 21-72-1: UPPER KINGS RIVER BASIN (Continued)
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FLIGHT AREA
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Project 21-72-2: YOLO COUNTY PROJECT

Licensee:

Client:

Target Area:

Purpose:

Atmospherics Incorporated

Yolo County Flood Control District

Lake County - Drainage Area of Clear Lake

To increase water supply in Clear Lake by increasing late
season precipitation

Active Agent: Silver iodide

Dispersal Aircraft operations using pyrotechnics to produce a smoke
Method: of silver iodide

March April May Total

Number of hours of
operation

Agl released (grams)
Number of storms
Number of flights
Nijmber of days

operated

U.2 7.2 1.9 13.3

435



Project 22-72-1: UPPER SANTA ANA RIVER WATERSHED

Licensee:

Client:

Target Area;

Purpose:

San Bernardino Valley Municipal Water District

Saae

Upper Santa Ana River Watershed

To increase water for municipal and recreational use by

increasing precipitation

Active Agent: Silver iodide

Dispersal Ground-based generators burning a solution of silver

Method: iodide and sodium iodide in acetone solution

Generator



LOCATION
OF

TARGET AREAS

PLATEU'

PROJECT
No

LICENSE

LNJ

172-1 1 X

172-2 1 X

172 3 1 X

ie-72-1 18 X

21.721 21 X

21.72.2 21 X

2272.1 22 X

23.721 23 X

Nolh Amc'icon Weothc C«IS.

Sonro Borboro Mumcipol Aiipc

Goteio, California 93017

Hoilh American WMrhc Cvl

n Weathf Con-.No'iK Amerii

Wotor Resources Developmer.

Weather Modificolion PtoiecU

611 South Poltn Conyon Dfivt

Su.ie 216

Polm Springj, Col.forn.o 922(

Precipiiaiion Conffol ConipdO)

105 P.erce Stiwf

Toti, Gjliforriio 93268

Los Angeles County Flood Cc

PO. Box 241B. Terminal Ann

Los Angeles. California 900!

Atmospherics. Incorporated

S652 E Doyron Avenue

Fresno, Coliforn.o 93727

Almosf^erics, Incorporated

Son Bernardino Volley Muniei|

1350 South E Street

P Bo. 5906

Son Bernordino. Colifomio 9S

Pacific Gos and Electric Ccn
245 Morket Street

Son Froncsco. Cotiforn.o 94'

tnleinotionol Weather Conlrol,

40 West First Street

Suite 104

Reno. Nevodo B9501



THER MODIFICATION PROJECTS IN CALIFORNIA = 1972 WATER YEAR

CLCNT PROJECT
No

YEAR
LICENSEE

^ . 1 AA«ilM C«int)i

7672 I ?6 X

C«n>fl**at>«i

Cflntrol Di>it>ci

Soil &*mar4<n«

PmJ'C Got ofi4

30-72-1 M X

32-721 32 X

3472-1 U X

Son D>*90. C«l<tern.a 92102

Santa Cl«ro Cavtti Flood Contiot and >atot Di»lr>cl

s«« joM.c«iii«»M 9siia

P Bo. loss

V,.ta.C«M«m.a «20S3

llo)td •aitifft. IncMpcoiod

P Bo. 272SO

SoCr<»>*«nlo. Csl>*om>o 9SS22

Ftewto Statt Col lift fovniatitm

A>«*oip>>«(>c Hoiof Rasowtcoft R«ft«ofck

«S31 Eon Sh«ld» A<«rH,«

Framo. Coli(om<e 93726

DaMt RoMordi laiitruta

Un>*«fii»y ol Navedo SyilMa

Siaod Foc.lj»y

Rmo. Havado B9S07

Socromanro Hwn<cipal Ulilitf Diilnet

P Boi 1S830

SocronwiM. Colifem.o 95813

San'ioQo Engmaaiing lnco«poratad

IS40 Eoii Edm^*' Shoal

Sw.tc E

Sonio Ano, ColifcniO 92705

Non-Cot, lnco*po(0>ad

390 Grond AvooM
Ooklond. Cot.lorn.o 9S610

Sieno Ro»oo«ek Cofporglion

EnTitonman lot Syilems C'owp

P Bo. 3007

Bould*'. Colorado 80303

JaMary SyXan o' MaolKot Itodidcetion

634 Sou* Gfwaorcr Ploco - Sv<>a SOO

Lo> Angalos. Colifofnio 9000S

Sonte ClotvCowtfT

Flood ConKoloMd

Volot D»ii>ci

LtcwtsM lAoctiva

rttik *«<w pao'

Frawo Sioia Col (090

FoHti^et.e-. AoM^ior.e

atar RatoHfCos Roioofcfc

Division of AtMosphodC

atar RMOMfca*

Uonoffo-Wflt. U S

Burooi. ol RoclwMl.on

Socraonwto lfc«iicipel

Ulil'tf D'Sttict

Liconto* inoctira

ih.» Kotar poor

L>conMa itwcli*

this wotor yoor

LicotMo ineciKO

Liconsoo )fi0Cti>

ihti wotar yaof

AND SOOIUM lOOlOE USED
AND AMMONIUM IODIDE USED
AND ISOPROPYL AMINE USED

P' PYROTECHNICS USED.
(S) SOUTH GENERATOR GROUP
(W) WEST GENERATOR GROUP

I MALFUNCTION



Project 23-72-1: LAKE ALMANOR

Licensee:

Client:

Target Area:

Purpose

:

Active Agent;

Pacific Gas and Electric Company

Same

Drainage basin of Lake Almanor, Butt Valley, and Mountain
Meadows Reservoir within the drainage basin of the North Fork
of the Feather River

To increase the water supply for power production by increas-

ing precipitation which occurs as snow, and to determine the

effectiveness of cloud seeding.

Silver iodide

Dispersal Method: High-elevation, radio-controlled ground generators burning a

solution of silver iodide and sodiiim iodide in acetone.*

•"•Generator operation was grouped as south and west. The south group was initi-

ally randomized during "cold southerly" storms. If seeding did occur, it occurred

during the first 11 hours. No seeding took place in the 12th hour. Then the

chance decision on the next 12-hour period was made. Randomization was based on

the overall expectation that 50 percent of the 12-hour periods would be seeded

and 50 percent would not. Later, because of a dry season throughout California,

the southerly storms were not randomized. The west generator group operated for

the "cold westerly" storms and randomization was not part of this operation. The

total hours of operation varied between generators within a group because certain

of them were not always operable.

W

.
TARGET AREA BOUNDARY

GENERATOR
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Project 23-72-1: LAKE AUtANOR (Continued)

Generator



Project 26-72-1: SMTA CLARA COUNTY HIOJBCT

Licensee:

Client:

Tsu*get Area:

Purpose:

Santa Clara Coxinty Flood Control and Water District

Same

Santa Clara County

To increase precipitation and water supply behind district
reservoirs

Active Agent: Silver iodide

Dispersal Methods: Modified starfire ground generators burning an acetone
solution of silver iodide and sodium iodide in acetone

Generator



Project 26-72-1: SANTA CLARA COUNTY PROJECT (Continued)

F^

MILES

8

1 ... I

^.^ TARGET AREA BOUNDARY

A GENERATOR

A INACTIVE GENERATOR

4A '5A''

I7A

I6AAI8
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Project 3O-72-I:

Licensee:

CENTRAL SIEREA RESEARCH

Fresno State College Foundation, Atmospheric Water Resources

Research

Client:

Target Area:

Same

Watersheds of the Stanislaus and Mokelumne Rivers above a

5,000- foot elevation.

Purpose

:

Experimental weather modification for precipitation increase.

(Program received continuing financial support of U. S. Bureau
of Reclamation and service assistance from various other
organizations .

)

Active Agent: Silver iodide

Dispersal
Methods:

Surface, fixed, and mobile acetone and pyrotechnic generators.

No aircraft activities occurred in the 1971-72 season, in
contradistinction to previous years.

Generator



Project 30-72-1
CENTRAL SIERRA RESEARCH
(Continued)

'AKiCr «t» BOUNOAin
—

r

SUSBiSW SOUNOAm
* PrROTKHWC GCNEMTOI). AKRR
• i-cxaTK>iorao(Ouroii«o»ouTtDB»p<i«Eco

AWRR IK»U MNCBATOOS

Generator

Burn rate per
generator, in
grams of silver
iodide per hour

Burn time,

in seconds

Silver iodide,
in grams

produced per
unit

Nuclei produced
per gram of
silver iodide

Acetone

PG&E
AWRR

3° a/
Variable-'

2 X 10^3 @ .12'' c

2 X 10^3 @ _i2'' C

5 X 10^2 d -8° C

Pyrotechnic

20 gram
UO gramV

h5

210
20
k6

1 X lo|3 @
1 X lO-'-^ @

12'

12'
C

C

Elapsed interval between pyrotechnic flares

Mobile
Fixed

Variable
8 min. (approx.)

Dec. Jan. Feb. Mar. Apr. Total

Agl used (grams)
Niomber of storms seeded
Days on which seeded
Days on which seeded

(excluding days of
(generator malfunction)

li+,9B7



Project 30-72-1: CENTRAL SIERRA RESEARCH (Continued)

Generator



Project 32-72-1: LAKE TAHOE AND TRUCKEE RIVER BASIN

Licensee:

Client:

Desert Research Institute

Division of Atmospheric Water Resources Management, U. S.
Bureau of Reclamation

Target Area:

Purpose:

Active Agent:

Dispersal
Method:

Lake Tahoe and Truckee River Watersheds

Precipitation management research to increase inflow to

Pyramid Lake

Silver Iodide

Ground- based generators:

Generators 1 and 2, NAWC generator type (radio-controlled),
burned a solution of silver iodide and ammonium iodide in

acetone.

Generators 3 and U, DRI-WM generator type (radio-controlled),
ourned a solution of silver iodide and ammonium iodide in

acetone.

Generators ^ and 6, USER II generator type (radio-controlled),
burned a solution of silver iodide and i sopropylamine in

kerosene.

Generator



Project 32-72-1: LAKE TAHOE AND TRDCKEE RIVER BASIN (Continued)

To Pyramid
w^ Lakt

_- TARGET AREA BOUNDARY

A GENERATOR
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Project 3U-72-I: UPPER AMERICAN RIVER

Licensee: Sacreimento Municipal Utility-

District

Client: Same

Target Upper American River Basin in

Area: eastern El Dorado Coxrnty,

north of U. S. Highway 50

Purpose: To increase water supply by

increasing precipitation in

the form of snow

Active Silver iodide
Agent

:

Dispersal Grovind-based generators*

Method: burning a solution of silver

iodide and ammonium iodide

in acetone

BOUNDARY ^ Y
A SENCRATOn " ^r •' "
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